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(54) Keyboard with integral disk drive 

(57) A computer input apparatus comprises a remote keyboard unit (4) for coupling to a computer (12). The 
keyboard unit comprises a keyboard (8) and a disk drive (6), The apparatus further comprises a first interface 
circuit (18) for mounting in the computer and for coupling to the disk controller of the computer. The first 
interface circuit may be remotely coupled to a second interface circuit (22) in the keyboard unit via a cable. 

In use, the disk drive may be used in the same way (including use as a boot drive) as would a disk drive 
which is mounted conventionally in the housing of a computer. 
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2287556 

1 

HnMPTTTPR INPUT APPARATUS 
This invention relates to computer input apparatus. 

5 Presently, a typical personal computer for use in an office 
or home environment comprises three separate units, namely 
a systems unit which houses a CPU and associated support 
circuitry, interface boards, memory and one or more disk 
drives, a keyboard and a display device such as a CRT 
10 monitor. 

Often desk-space is at a premium and it is therefore 
desirable to avoid having all three units positioned on the 
desk. A common solution is to position the systems unit on 

15 its side so that it uses vertical rather than horizontal 
space on the desk, or to remove the systems unit from the 
desk altogether and to position it on the floor beside the 
desk. However it is not always possible to conveniently 
re-arrange the systems unit in this way since it may reduce 

20 legroom and since it is usually necessary to gain access to 
the systems unit to insert and remove removable storage 
media such a floppy disk, a CD-ROM or a tape cartridge. 

Recently, it has become possible to connect external disk, 
25 tape and CD-ROM drives to a computer via a parallel printer 
port. These devices permit better use of desk space since 
the systems unit may not need to be accessible if all such 
accesses may be made via the external drive instead. 
However these devices themselves are relatively bulky since 

30 they usually incorporate a power supply unit. Furthermore, 
software must be loaded into the computer to adapt the 
operation of the computer's parallel port before the device 
can be used. This means that the device cannot be used as 
a boot device and under certain circumstances, that it is 

35 incompatible with other software or hardware. 
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According to this invention, computer input apparatus 
comprises the combination of a first interface circuit for 
coupling to the disk drive controller of a computer and a 
remote keyboard unit for remote coupling to the first 
5 interface circuit, the keyboard unit having a keyboard, an 
integral disk drive, a second interface circuit coupled to 
the drive and arranged to be remotely coupled to the first 
interface circuit, whereby in use, a remote connection is 
established via the first and second interface circuits 
10 between the disk drive and the disk drive controller. 

The apparatus may also include a serial data link having 
serial connections respectively for control signals in at 
least one direction between the two interface circuits and 

15 having shift control connections for shift control signals 
which control the conversion of the serial data from a 
parallel format to a serial format and vice versa. The data 
link may further comprise connections respectively for a 
floppy write protect, a floppy read data and/or a floppy 

20 write data signal. 

The interface circuits serve to convert signals for 
transmission between the disk drive and the disk controller 
into a format suitable for remote connection. In this way, 

25 a standard disk controller is retained which reduces costs 
and improves compatibility. Preferably the interface 
circuits operate such that the remote connection between the 
disk drive and disk controller is transparent in the sense 
that the disk drive and disk controller operate as if they 

30 were connected directly together. In particular, the disk 
drive is preferably a bootable drive. 

Generally, a disk drive is connected to its controller via 
a parallel connection which for a floppy disk drive may 
35 comprise 20 connections. Preferably, this number of 
connections is reduced by transmitting at least some of the 
signals in a serial format thereby reducing the number of 
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conductors required in a cable connecting the two interface 
circuits. In a preferred embodiment, all signals other than 
a write protect signal, a floppy read data signal and a 
floppy write data signal are transmitted in a serial format. 
5 In this way, the number of conductors required is reduced 
from 20 to 12. Preferably the reduction is sufficient to 
permit the remote connection to be established via a cable 
of similar thickness to that of a standard computer keyboard 
cable. Preferably this cable also contains the standard 
10 interconnections required for the computer keyboard. 

Preferably, the disk drive is a 3.5 inch floppy or floptical 
drive of a suitable height for mounting in the keyboard 
housing without unduly compromising the operating height of 
15 the keyboard. Preferably the disk drive is a very low 
profile disk drive of about 0.5 inch height. 

In the context of this application, disk drive and disk 
drive controller are taken to include devices such as a 
20 CD-ROM and a tape drive and controller respectively. 

The invention will now be described by way of example with 
reference to the drawings in which :- 

25 Figure 1 is a schematic block diagram of a keyboard unit 
connected to a systems unit in accordance with the 
invention; and 

Figure 2 shows the first and second interface units of 
30 Figure 1 in greater detail. 

With reference to Figure 1, a remote computer keyboard 
comprises a keyboard unit 2 having a housing 4 within which 
a slimline disk drive 6 and a computer keyboard 8 are 
35 housed. The keyboard unit 2 is connected via a cable 10 to 
a systems unit 12 of a personal computer. The systems unit 
12 houses a standard keyboard controller 14 connected to the 
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keyboard 8 via conductors 10A of the cable 10, and a 
standard disk controller 16. 

One of the connections for a disk drive provided by the 
5 controller IS is connected to a first interface circuit 18 
also housed in the systems unit 12, via a standard ribbon 
cable 20. This first interface circuit 18 is connected via 
a second set of conductors 10B of the cable 10 to a second 
interface circuit 22 housed in the keyboard unit 2. The 
10 second interface circuit is connected to the disk drive 6 
via a second standard ribbon cable 24. 

Figure 2 shows the interface circuits 18, 22 and the cable 
10 in greater detail. To connect all the control signals to 
15 the floppy disk drive 6 and the keyboard 8 in a parallel 
format would require 20 conductors. Each of these signals 
would require connection, buffering and termination. 
However, by reducing twelve of these signals to four serial 
data streams using serial-to-parallel conversion shift 

20 registers 26A, 26B and parallel-to-serial conversion shift 
registers 28B, 28A, the cable size is reduced to a 
manageable twelve cores which can be fitted into a flexible 
telephone-type helical cable . These registers are connected 
respectively together via two serial control lines 10BF, 

25 10BG. The registers 26, 28 are controlled by a shift 
controller 29 which provides a clock and a load signal for 
all the registers 26, 28 to synchronise the shifting of data 
within the registers and the loading/unloading of complete 
data words once conversion is finished for a respective data 

30 word. The shift control signals i.e. the clock and load 
signals, are connected via lines 10BD and 10BE of cable 10. 

However, in the preferred embodiment, not all the signals 
undergo this serial conversion process. The two keyboard 
35 signals 10A already form a serial data stream, these are 
connected directly from the keyboard 8 to the keyboard 
controller 14 in a conventional way. The read-data 10BA and 
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write-data 10BB signals are very sensitive to timing 
variations and to avoid introducing timing errors during the 
serial conversion process, in a preferred embodiment these 
signals are also connected directly without conversion. In 
5 addition, the write-protect line 10BC which prevents 
inadvertent writes to a floppy disk, is a critical signal 
which has the potential of permitting data corruption on the 
disk and is, in the preferred embodiment, not subjected to 
the serial conversion process. These three disk control 
10 lines 10BA, 10BB, 10BC, the two shift control signals 10BD, 
10BE in addition to the two keyboard lines 10A and a power 
10C and ground 10D conductor are connected individually. 

Thus, the data link formed by the cable 10 comprises two 
15 serial control lines 10BF, 10BG for transmitting data 
respectively to and from the first interface circuit to the 
second interface circuit and also a pair of shift control 
signals 10BD, 10BE. In addition, the data link may also 
comprise separate lines 10BA, 10BB, 10BC for write protect, 
20 floppy read data and/or floppy write data signals. 
Alternatively, the serial line 10BF, 10BG may carry the read 
data, the write data and/or the write protect signals. 

At least some of the lines are provided with error detection 
25 which in the preferred embodiment, operates by transmitting 
the same data at least twice and double-buffering the data 
at the receiver i.e. by storing the previous data at the 
receiver end. The previous data is then compared with the 
newly transmitted data to ensure that they match. If a 
30 match is not found then one of the previous or new data are 
corrupt and retransmission occurs. 

Typically the cable 10 is about three metres long and since 
the frequency of the signals being transmitted along it may 
35 approach 10MHz, consideration must be given to noise and 
transmission line effects which could lead to data 
corruption. The cable 10 is a 12-core shielded cable. Each 
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core is terminated at each respective receiving end with a 
47Q resistance connected to ground. It has not been found 
necessary to resort to balanced twisted pair techniques 
although in electrically noisy environments this and other 
5 noise reducing techniques known to the skilled man may be 
used . 

Further reductions in cable size may be possible using more 
sophisticated coding schemes and error correction however 
10 such approaches are generally more expensive. 
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CLAIMS 

1. Computer input apparatus comprising the combination of 
5 a first interface circuit for coupling to the disk 

drive controller of a computer and a remote keyboard 
unit for remote coupling to the first interface 
circuit, the keyboard unit having a keyboard, an 
integral disk drive, a second interface circuit coupled 
10 to the drive and arranged to be remotely coupled to the 

first interface circuit for providing a remote 
connection between the disk drive and the disk drive 
controller via the first and second interface circuits. 

15 2. Apparatus according to claim 1, wherein the first and 
second interface circuits include serial-to-parallel 
and parallel-to-serial conversion means respectively 
and/or vice versa, and are arranged to permit at least 
some signals transmitted between the circuits to be 

20 transmitted in a serial format. 

3. Apparatus according to claim 2, wherein the interface 
circuits are arranged for the serial transmission of 
control signals in at least one direction between the 

25 circuits, and for the transmission of shift control 

signals for controlling the conversion means. 

4. Apparatus according to claim 3, wherein the interface 
circuits are further arranged for the transmission of 

3 0 a disk write-protect signal, a disk read-data signal 

and/or a disk write-data signal between the circuits. 

5. Apparatus according to any preceding claim, wherein the 
first and/or second interface circuit includes error 

3 5 detection means for detecting errors in at least some 

of the signals transmitted between the circuits. 
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8 



7. 



Apparatus according to any preceding claim, wherein the 
total number of electrical conductors forming the 
remote coupling between the remote keyboard unit and a 
computer is not greater than twelve. 

Apparatus according to any preceding claim, arranged to 
permit boot operation of the integral disk drive. 



8. A computer including input apparatus comprising the 
10 combination of a first interface circuit coupled to the 

disk drive controller of the computer and a remote 
keyboard unit for remote coupling to the first 
interface circuit, the keyboard unit having a keyboard, 
an integral disk drive, a second interface circuit 
15 coupled to the drive and for remote coupling to the 

first interface circuit for providing a remote 
connection between the disk drive and the disk drive 
controller via the first and second interface circuits. 

20 9. Computer input apparatus constructed and arranged 
substantially as herein described with reference to the 
drawings. 
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